In this data article we have presented the Rietveld refinement results of the X-ray diffraction data of both bulk and nanocrystalline La 2 Mo 2 O 9 and bulk La 2 MoWO 9 oxide ion conductors at different temperatures. Bulk and nanocrystalline La 2 Mo 2 O 9 samples were prepared by conventional solid state reaction and glycine auto ignition method, respectively. Transmission electron microscopy is also employed to determine the grain size of the sample prepared via glycine auto ignition method.
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Value of the data
The data is given to supplement our short manuscript [1] . Dense nano-ceramic samples are prepared by glycine auto ignition method. Rietveld refinements of the XRD patterns of bulk and nanostructured La 2 Mo 2 O 9 and La 2 MoWO 9 at several temperatures are presented.
Thermogravimetry shows the α/β phase transition.
Data
Temperature dependent X-ray diffraction data were obtained using a Rikagu SmartLab 9 kW highresolution diffraction system. The pellets of La 2 Mo 2 O 9 and La 2 WMoO 9 oxide ion conductors were taken for data acquisition in Bragg Brentano method with K β filter, while for powder sample, the parallel beam method was used.
Experimental design, materials and methods
In solid state reaction method the stoichiometric amounts of La 2 O 3 (Sigma Aldrich, Lot No MKBS7302V) and MoO 3 (Strem Chemicals, Lot No. 30342600) powders having purity 99.99% and 99.999% were mixed in high pure ethanol for 12 h with 12 YSZ balls in a plastic bottle. Then the mixtures were heated at 80°C for drying. The dried mixtures were heated at 500°C for 12 h and after No. 1154851; Purity 99.5%). The glycine was used as a chelating agent and the molar ratio of the glycine to that of the cations was taken as 2:1. The mixed solution was stirred on a magnetic stirrer for about 6 h; the temperature of the solution was maintained at around 80°C. The water was evaporated slowly with heating and after several minutes, auto ignition was taking place, resulting with a black precursor. The precursor was precalcined at 200°C for 2 h to remove the organic solvent completely. The dried mixtures was heated in an electric furnace at 800°C for 5 h. To prepare La 2 MoWO 9 oxide ion conductor we took WO 3 (Sigma Aldrich, Lot No BCBR3791V, Purity 99.9%) and followed the similar process as described for that of the bulk. The calcined powder was heated at 1100°C and finally sintered at 1100°C for 12 h in pellet form. During all the heating treatments, the ramp rate was kept fixed at 3°C/min. The thermal property of the bulk La 2 Mo 2 O 9 powder was investigated in a thermobalance (TA instruments, SDT Q600). For thermal property investigation a powder sample of 30 mg was placed in a platinum crucible in N 2 atmosphere with 100 ml/min as purge. Fig. 1 shows the thermogram for bulk La 2 Mo 2 O 9 . The crystal symmetry of all samples was checked in an X-ray diffractometer at different temperatures as presented in Fig. 2 . The interpretation of the result is described in Ref. [1] . For transmission electron microscopy study, the powder of nanocrystalline LMO sample was dispersed in ethanol for several hours and poured into a 400 mesh holey carbon coated copper grid. Fig. 3 shows different grains of size~50 nm.
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